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COMPLETE SPECIFICATION 

Instrument for Cutting or Severing a Bone from Within 
the Bone 



We> Ostop&ua. GmbH> of Kid— Diets 
richsdetrf, Salzredder 3, Gennany, z German 
bod; corporate, do hereby declare the mven- 
nor* for which we pray tot a rwtm may 
5 be fflftnrcd to us> and the method by which 
it h to be performed, to be particularly des- 
cnbsd m am by the following statement: — 

J J|^^ )n yinH^fT|y relfltCS tO -jpi i w|ttmiiL ftr 

cttctiflg or severing bones from* within the 

10 bones. _ 

Up to now, it has been common practice 
ia surgery to saw or break through a bone 
from the outside thereof, which measure? 
however, involved the danger of infection, of 

15 sfcocfc, of * higfr loss of blood, or of an injury 
to vessels nerves or Twrrlans. 

In order to avoid this danger, the invention 
proposes an uifimiTnmt dr^ignri- for an en- 
tirely different method of operation namely to 

20 col or sever the bone not from its outside* 
but to insert a cutting tool through the mar- 
xov-cavity, which is first drilled or otherwise 
provided with a central opening for this 
pflfpogfj jqco the fntrJ ^T of the bone, and 

25 to apply the cool against the inner wall of 
the bone. 

The inv ention consists in nn instrument 
for cutting or severing a bone from within 
the Done, comprising a xotstaUy driven Cut- 

30 tine; tooi supported by as elongate flexibfc 
drive shaft being adapted to be inserted into 
the interior of a bone through t longitudinally 
drilled hoie, and means adopted to be intro- 
duced into the drilled hole Together with the 

35 catting tool for urging and laterally displac- 
ing the coning tool m the daecnon of the 
periphery of the bone, the said means being 
actnable from ogprfaif? the bone. 
According to one embodiment of the in- 

40 vention, having a pjnrafiry of cutting tools, 
these tools are movable .radially outwardly 
to a oTttiTig position against the bone wall, 

[Mar At. 6d.J 



bem§ urged by resilient means to this 
position, 

The internal saw may be inserted into the 
bono in the rmrnocir winch it known for mar- 
row sp&es or nails, ix. it is introduced 
into the marrow-cavity of the bone thnngh 
a KTftftTl £&hi piiiimire being spaced a srrffi- 
exent rifTftmnr from the location of the cut 
to be made. Smulaily as in the case of driv- 
ing in marrow spites or nafis» prior to in- 
sertion oi the tool the marrow-cavity is en- 
larged by fftTft? of 4 long marxuw-c&vity 
drift- to a diameter esceedmg that of the saw 
disc of the internal saw by ,0?*, 

The invention will now be described in 
detail wIlIl reference to these preferred em- 
bodiments of the invention as shown in the 
accompanying drawings wherein 

Figure 1 is a lcmgrmdinfll section view 

according to the inventian, with the displace- 
ment means pivoted outwardly^ 
Figure- 2 is a longitudinal sectional view 
embodii 



thr o ug h another 



of the instru- 



ment of the invention* with the displacement 
means pivoted outwardly; 

Figure 3 is a lonMrudinal sectional view 
through a third mbodiment of the instru- 
ment accorcuug to the invention, with the 
displacement means spread apart; 

Figure 4 is an elevations! view of the cir- 
cular saw disc with the displacement means 
retracted (Insertion positron), in section along 
lines II— II of Figures 1 and 2; and 

Figure 5 w an devotional view of the cir- 
cular saw disc with the oleplaccment means 
expanded (operational position), in section 
along lines II—-II in F ^areg 1 and 2. 

In the drawings* the invention has been 
shown in a schematic form only since the 
exact constructional configuration will be 
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Avians to an expert from the piuKut dis* 

Use ^niirrvnr of die invention cunipikes 
ft frnftfl cuiliii g tool such as a circular saw 

5 diss 1, the diameter of which approximately 
corresponds to that of tiie narrow-cavity of 
the feme to be severed, and which is stfa^hfd 
tr> the end of a robust e longate d rotatahlc 
paweMnummttiQg shaft 2 haying a length 

10 of ten 12* to about 16*. In the embody 
joeni shown in Figure 1» this shaft ctun- 
crises a metal -wire preferably • steel wire, 
whereas in the embodiment drawn m Figure 
Z, a wire or a flexible shaft is used far mis 

15 tHttposa. The other end cf this shaft 2 may 
STcannfietfid through a clutch (uoti DJos- 
trated) »d through a flexible dave sha ft (cot 
flhxstnned, ehher) t» any one of the eketne 
or paemnatic motors commonly used in an 

20 operating loom. 

The shaft 2 extends mto a flexible woe 
3 which furthermore encloses an elongate 
powe*4zansmirting -]- m ~ nt 4 of substantially 
the length as the shaft 2, the end of 

25 which element 4 adjacent me saw disc is 
provided -wim a disnhcement means in the 
farm of an ap p r oxima tely oescentkhapea 
lever 5 extending parallel to the saw dose. 
In the embodiment shown in Figure 1, ele- 

30 meat 4 and shaft 2 both consist of a metal 
wire, preferably a steel wire, white a flexible 
tuba 1 coaxtally enclosing shaft 2 forms an 
onw ^l**"** 11 ' 4a hi the embodiments shown 
in Figures 2 and 3. , . 

3S Due to its eccentric monntmg relative to 
the saw hub, lever 5 (wmch is ahno» com- 
pletely covered by rhe saw disc a the sec- 
tional view cf Figure 4> may be moved a 
substantial distance oat of die circulator con- 

40 tour of tie saw disc 1 by rotating shaft 4> as 
shown m Figure 5, so that the fever P**®** 
against one side of me inner wall of the 
tabular bone and forces the saw awe to the 
opposite side of the bone wait s» that the 

45 bone may be severed at this hir er poi nt 

ri rotation of the saw disc, By rotating 
entire instrument about its Inng rmnmfl l 
axis, die tubular bene is cut through along 
* its entire circumference alrhoujh, a so de- 
50 orcd, cutting need not be effected npt 
through the bone wall, the remamnig portion 
of the bane wall being broken at a later 

Obviously, different catting tools such to a 
55 nailing tooX a grinding wheel: c* era or more 
cutters may be used in a correspondin g man- 
ner instead of the circular saw disc 

In order to allow the lever 5 of w em- 
bodiment shown in Figures 1, \ 4 w»d 5 
60 to be pivoted outwardly from the robe 3 
in a plane crossing the axis of the power- 
triusmitting dement 4 and preferably nor- 
mal to said axis, the element 4 erf Fjgum 1 
is benr at 4^ in a right arigje at its end oppo- 
65 site to the lever ox displacing means, and 



passes oat of the tabe in radial direction 
through an elongated hole 8 eawrdin g 
through e^g. about 180' cf the permhery of 
the tube. In the consttucrinn of Figure 2, 
tb- end of the outer dement 4a is provided 
with a pin 4" extending through ssid elon- 
gated hole. The angular portion 4* or pm 4 
may be provided with an external threading 
adapted to receive a ma 6 by means of which 
the fTrm^nt 4, or 4a may be secured against 
dm tube 3 in any desired angular jKooina. 

Further, the ernbodiment of Figure 1 h> 
chxdes one or more coBars 7 or die Hhe 
gn frlf means dig***^ internally of the tube 
and adapted to guide draft 2 and elctnfnt 
4 within the tubs 3 parallel to the axis of 
the tube. m , . 

In the embodiment shown in Figure 3, tne 
tool preferably comprises three cut- 
ting members la which axe arranged respec- 
tively at the ends of three tool retainers or 
holders 5tf adapted to be spread apart *J 
form an angle with respect to die central 
axis of tube 3* and preferably to be spread 
apart in radial direction* In this modifica- 
tion, the powe^rrarjsmittmg element 4a U 
not provided about fts longitudinal axis as in 
the embodiments of Figures i and 2 in order 
to move the dj sp !R™ g means out of the rotat- 
ing axis of the drive shaft towards the wall 
of the banc, but is shifted by means of a 
lever 4b mounted on one end of the element 
4a to prefect through a hcjc &g in axial 
direction relative to the other powcr-trsiismit- 
tmg shaft 2a, so that* when in the retracted 
position shown in Figure 3, the element 4* 
allows expansion of the tool holders Sfl under 
the action of an csTvrnding means 9<r> e.g. m 
the form of three springs. In this case^ the 
elongated hole &z must extend hi the direc- 
tion of the tube axis. Centrifugal force crated 
by rotation of the drive shaft la together with 
the expanding means 9c urge the cutting 
members \c to cot into the bone walL 

In the embodiment flhmxatcd in Figure 
2 the shaft 2, prior to or durin g intro duction 
of the instrument into the marrow cavity, 
may be pushed forward to extend some cemi- 
rnetres beyond the end of the tubular element 
4<t The flexibility of shaft 2 thu*_ permits 
the saw disc 1 to be inclined front its rotat- 
ing axis to contact the bone wall ar the de- 
sired point of cutdng* Displacement of the 
kver 5 retains the disc in this position and 
cutting is effected by rotation of the shaft 
Z 

WHAT WE CLAIM IS:— 

1. An instrument for cutting or severing a 
hone from within the bone, comprising a 
rotatably driven cutting tool supported by an 
elongate flexible drive shaft and being adap- 
ted to be inserted into the interior of a bone 
through a longitudinally^ drilled' hole, and 
means adapted to be introduced into the 
drilled hole together with the cutting tool 
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ebvicus to an expert from the present di&- passes Oct c£ tne tube w radial dtenwa 
tUnn«ti an ^i/tn9seea nnlR 8 extenmng 



Tlte instrument of the invention comprjSES 
& small anting tool sixii as a areolar saw 
5 diss 1, the drBttieter of which approximately 
corresponds id that of the inu^w-caviry of 
the bone to be severed, and which fa a tt ached 
to the end of a robust doagaied refutable 
power-tranfinntring shaft 2 baling a IcngEh 
10 of from 12* to about 16". In the enujodi- 
jcaic shown in Figure 1 3 this shaft com- 
prises a metal wire, preferably a steel wire, 
whereas in the embodiment shown in Figure 
2> a wire or a flggjMg shaft is used for mis 
15 purpose. The other end of this shaft 2 may 
be connected through a dutch, (not illns- 
tmted) and through a fleriNe drive sha ft (no t 
jUastrated, ahhefjfo any one of the electric 
or i™"*"™ 0 *"" motors ronrmonly used in an 
20 operating room. 

The shaft 2 extends into a flexible mbe 
3 which furth euwuc encloses an elongate 
poweT'Txansnrittnig element 4 of snbstaxroafly 
the same length as the shaft 2, the end of 
25 whfcb element 4 adjacent the caw disc is 
provided with a displacement means m the 
form of an approximately ctescenc-shapea 
lever 5 m^^^g parallel to the saw disc 
In the enttodimenr shown in Figure 1, ck>- 
30 ment 4 arxl abaft 2 both consist of a metal 
wire, preferably a steel wire, wlrfle a flexible 
tube coamaDy enrinsing shaft 2 forms an 
outer element 4* in the embodiments shown 
in Figures 2 and 3. 
35 Doe to is eccentric inounring relative to 
the saw hut* lever 5 (which is almost com- 
pletdy covered by the saw disc in the sec- 
tional view of Figure 4> may be moved a 
substantial distance oat of the ckcasnor corn 
40 tour of the saw disc 1 by rotating shaft 4, as 
shown in Figure 5, so that the fever presses 
against one side of the inner wall of the 
tabular bone and forces the saw disc to the 
opposite aide of the bone wait so that the 
45 bono may be severed at tins Utter point 
upon rotation of the saw disc. By rotating 
the entire instromenr about its longitudinal 
axis, the tabular bone is cot through along 
- its entire dereference although, if so de- 
50 dree* cutting need sot be effected nght 
through the bone wall, the r emaini ng portion 
of the bone wall being broken at a later 

Obviously, different curring tools such as a 
55 imlfing tool, a grinding wheel, or one or mere 
carters may be nsed m a corresponding man- 
ner instead of the circular saw disc. 

In order to allow the lever 5 of the em- 
bodiment shown in Figures 1, \ 4 and 5 
60 to be pboted ontwarfly from the tube 3 
in a pl n tv crossing the axis of the power- 
txansmrttiiis cfrmrnt 4 and preferably nor- 
mal to said am the element 4 of Figure 1 
is bent at ¥ in a right an^e at its end oppo- 
£5 she to the lever or displacing means, and 




the tube, _ .» ~ - - - 

the end of the outer dement 4* is provided TO 
with a pin 4" exteuding Through said elon- 
gated nek. The angular portion 4' orpin 4" 
may be provided with an external threadme 
adapted to receive a nut 6 by means of which 
the element 4, or 4<x may be seamed against 75 
the robe 3 in any desired angular position. 

Farther, the ftnH <mmr of Figure 1 u> 
dudes one or more collars 7 or the like 
gnidg means disposed internally of the tube 
and n Ha r/ r H to guide shaft 2 and rTriiinrr Bo 
4 within the tube 3 parallel to the axis of 
the tube* 

In the embodiment shown in Fignre 3, the 
cotrmg tool preferably comprises three cot- 
ting members la which are arranged respee- » 
tively at the ends of three tool retainers or 
holders 5a adapted to be rpxead apart to 
form an angle wish respect to the central 
axis of tube 3a and preferably to be spread 
apart in radial direction. In this modifies- 90 
tion, the poweMransmroing element 4# is. 
not provided about its longitudinal axis ss m 
the embodiments of Figures 1 and 2 in aider 
to move the displacing means out of rhe rotat- 
ins axis of the drive shaft towards the wall 93 
of the bone, but is shifted by means of a 
lever 46 mounted on one end of the element 
4a to project through a bole 8a in axial 
direction relative to the other power-transmit- 
ting shaft 2a> so that* when m the retracted 100 
positron shown in Figure 3, the dement 4a 
allows expansion of the tool holders 5a under 
the action of an expanding means 9a, » 
the form of three springs. In this case^ the 
elongated hole 8o must extend in the direo- 105 
tion of the tube axis. Centrifugal force created 
bp rotation of the drive shaft 2a togeth er with 
the expanding means 9a urge the cutting 
members la to art into ihc bone wall. 

In the embodiment illustrated in Fignre 110 
2 the shaft 2, prior to or during introduction 
of the irfflrurnciit Into the marrow cavity, 
may be pushed forward to extend some centi- 
metres beyond the end of the tubular element 
44. The flexibility of shaft 2 trou a pcrmrts US 
the saw < E?r 1 to be inclined from its rotat- 
ing axis to contact the bone wall at the de- 
sired point of cutting. Displacement of the 
lever 5 retains the disc in this posfdon and 
cutting is effected by rotation of the shaft 120 

Z WHAT WE CLAIM IS:— 

L An instrument for cutting or severing a 
bono from within the bone, comprising a 
rotatabry driven cutting tool supported by an 125 
dongate flexible drive shaft and being adap- 
ted to be inserted into the interior of a bone 
through a longitudinally drilled bole, and 
means adapted to be introduced into the 
drilled hole together with the cutting tool 130 
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10 



15 



for urging god laterally displacing the cot- 
ting tool in tho. direction of periphery 
of the bones die said means being actnatjble 
frOPT outside tbc Twnei 

2. An instrument as claimed in claim 1, 
wherein the means for urging and laterally 
distancing the cutting too} is movable from 
a position far insertion into the drilled bole 
of mo bone, in which position its protection 
into & pfene norm*] to the direction of inser- 
tion of the said moans into the bone is within 
the periphery of the projection of tho crrrring 
tool into the said plane, to an operatfte posi- 
tion in which the ooung tool is dispbeed 
from ns position of insertion fnro the bone 
to a position against the bone walL _ 

3, An iostruin ent at claimed Jn claim 1 or 
2, herein me means for urging and later- 
ally disfrtaciag the catting too? corngrgfy a 



25 



30 



35 



20 lever means being supported < 



ally of 



the axis of rotation o! the cmtmg tool, the 
lever means being pivctaNe in a plane paral- 
lel and adjacent to the plane of rotanon of 
the tool 

4- An msmnnertt as claimed in claim 3, 
wherein the lever means ia creaoem^ahaned. 

5. An mstrumerjt as elaimofl in any one 
of cjaxmi 1 to 4, wherein the force for urging 
and laterally displacing the curing tool £ 
applied by a pin from outsideibe bono upon 
the means acting on the catting tool by 
means of a flexible member beared within a 
flexible tube sonnonmng the drive shaft, 

6, An instrument as claimed in claim 1* 
wherein me means for -ur^ng and laterally 
dis pla c in g the cutting tod is provided cm 
the lOtataUe drive shaft ftseit 



7. An msmiment as rtohnert in claim c> 
wherein the means for urging and laterally 
dispi&cmg the cutting tool comprise resilient 
means biasing the cnttrog tool against the 
made of the bone wall, when in fas o pe r a ti ve 
position. 

& An instrument as rlafmfri in claim 7* 
wherein a plnroHry of cutting tools is used 
being movable radially outwards ro their 
catting position within the dxifl hole and 
rotatabjc around the axis of rotation of the 
shaft 

9. An insmtment as claimed in chum 1, 
wherein the catting tool is wyyoncd on the 
resilient means; 

TO, An instrument as clnfmrd in any of 
claims 5 to 8, comprising an oarially dlsplace- 
aWfi flexible tube adapted to rcEevetfce means 
for urging the cutting tool from its intro- 
dudng position into its operative position 
and vice versa. 

1L As instrument as claimed in daim 
5 or 10, comprising means for the 
flexible member or flexible relieving tube, 
rectivdy, in a sr jft cte d position within the 
ial range of displacement of the tool. 
12, An instrument according to any one 
of the preceding claims, being rocambk 
around the axis of the hole drilled in the 
bone. 

IB* An instrument for cutting or severing 
a bone from within the bone substantially as 
hereinbefore described with reference to, and 
as shown in, the accompanying drawings. 
MARKS £ CLERK, 
'Chartered Patent Afflntfi, 
Agents for me Applicants). 
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